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ABSTRACT: 

A soft handover system is provided for a multiple sub-carrier communication system, applicable 
to the uplink (mobile unit to base stations) and/or the downlink (base stations to mobile unit). The 
soft handover system uses multiple sub-carriers to simultaneously transmit multiple sub-carrier 
signals between at least two base stations and the mobile unit in the uplink and/or downlink. In 
certain embodiments, the soft handover system provides for synchronized multiple sub-carrier 
transmission such that the delay differences between the multiple sub-carrier transmissions from 
the different base stations arriving at the mobile unit are within the guard time of the multiple 
sub-carrier symbols. Certain embodiments of the soft handover system use the same set of 
sub-carriers for links between the mobile unit and the base stations of different cells, and other 
embodiments use different sets of sub-carriers for links between the mobile unit and the base 
stations of different cells. In the soft handover system using the same set of sub-carriers, the 
mobile unit receives downlink signals with identical data content from the different base stations. 
The mobile unit need not distinguish between the signals from the different base stations. The 
mobile unit just treats the downlink signals from the different base stations as multipath 
components, thereby increasing the diversity gain. In the case of a multiple sub-carrier CDMA 
system, the soft handover system can use the same sub-carriers as well as the same CDMA 
encoding and/or spreading code. 
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^©a^ 7 h 2 2 ( 0 1 ) ^fft 5 0 CliS 
?£hWm\ 6 (01 ) frbW7Y ■ Ayh*;*-A'- 

A. GLffiTfJ/n y ? 7 4 fc EfflffluE 7n 7 7 7 6 
t * f«^t ?hi fcfiA- h -7 x 7#££JiS . $ 
fete. 6iZk^xmi-t v hwBJ«BS 

jfta-flBffl-fiV7h • Ay^-A- • yxf-^^ 
Jm»S*jS<7)J:35ra^a8 2{5. 

x^i mmmmi^m-^Mztifct * * * 

[0024] ^SiilffiiM^C D M AcomX'ii . tB^7D 
77 8 3fi. mmiE7vv?7 6frt>mJEUzm& 
mZZtgt*. fiS«a-7 h 2 2 ■ (01 ) Kit 

7 8 3iMft^4o (02) <7)b&nfom.izbnxu 
cdma3— tm&ziitzttmmmmma 
it, t ■ zyis/TOftt. fflra7D7?8 3i$, 

1 6 a - c jWW1»«PLX 7 N 2 2 ( 0 
1 ) IcflteSiifcR-wCDMAa-KHBBU 
l//4fcli»*aa*« 1 6 a - c4<g<i»ftxx ••/ h 
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2 2 (HI ) fc»Jg**irt:ira:4CDMA3-K$«Ri 
IX^&mi&im 1 6 a - c fcj; oT$ffl$*tl>p] 

tf. f • XTV-y-f •< >7th®Mzi-hZttf-CZ 
S. ftbot, ffli/D 7 ;83ll H£i>S«!>m6 
a - c tf%mmJ--v h 2 2 (0 1 ) ICfcJgSftfcPI 
-£)CDMA3-F£i$fflU )i£V/$t:ltm&& 
tim\6a-ctf%mWl3--yh2 2 (HDfctS* 
S*lfcJ»fc*CDMA3-F£fflJlil/O^Sfc$*6 
«16a-cfcJ:"9TflMI$*i4JWr*-fey h^iHa 

o •/ ? 7 s tzmsmmm^zmftjjt* . 
a^is c DMA$r am-*-* v * < ^pmmmvit , « 
rails 2i4a%t*fT L^SBao«iiKHak»*« 

SS8 2 . m% 1 6 a - c #JWr6* y h 

«£tft. $£>(c, JWr&l6*»l6a-cft:i->ra 

m^-- vh2 2 izm-imzmomstimmi^n 

[00 26] -JSC, OFDMJ/^fA^)j:a**fflW 
ffiiM^TA^f^jfgii&ft&C D M A vXt1x<T> 

/*CSW6HJ(MtftfHi. fldiKSWWrCDMA^xf' 

<i, E^KUftflMiaiciC«ni«'f « (8®I'J : fc* 
KflfSKO 1 / 1 0#ft8Rffir?ft« ) . 7 /TU V? J:? 
V 7 h • a> F*-A-4>tt«C&-»Ttt, Slfil 1 6 

a - c (i. ^amBsaae^tw § ftSPHaoasn 

l;*?$ja - v F 2 2 K J: fisSSftfc&T 
V7h-'*y Y*-'<-(0m.lz$)Z> b § . Slfcxx 1 

v 2 2iimmmm&<7>mmmizm%i&im 
1 6 a - c fr^m%x<mffim.v>m t>»g-r*& x- 
hi, Bb&wm 1 6 a - c mzz>mmm-®tif 

iztemtz b%y*)yVy?±<r>V7Y ■ >\y Y*-* 

- ■ i,ZTi*<r>bh%wmxn. wh^-v h 2 2 
(ii ) bmW)\ 6bvmzu^mmttf'mx'f> 



iv (gsm) <r>£o%mtm$7tm. (tdma) 
TMzmz#&ti. 

[0027] £W&&fflm>*7-J* (GPS) (ii S 
-9 5 C D M AisXT&tZt5V&mi&M1}fflMft.2tl& 

mizwz®£tz£bm%mm 1 6 a - c %m 
ittz>tzMzmtizbtfX'Z&. tvbr>x. mm 

i -5 . Witf , i/-vA---x • /t-vi-Ar ■ >\y 

r -< *^ • ( p h s ) \i±%^itimmm 
mtzmtibzibtix^z. Msci8 
(in mm 1 6 a - c oHHHfcfcuwfl-tft - 1 * { 

x-Zh. 9m^.--j\22\,ty^y')y7(n^-vyy 
/m^y^i-zi-t-u Mvsrtaizk 

•CRJBHfctfT* 4. , //U-r • X^i/A-zP • * 
>U )l (GSM) izmtX 0 tz s ^fia^ -y h 2 2 d { 

4 . -toa. 1 6 -vV22 tfdwim 
zmhzbzmtb. mmi6frt>m®i.=."; 

h cnimzim? h z b iz X *) r ^>f 5 y?<r>m%- 1 *■ 
*Jtt4 w t K J: -5 1 ItlM 1 6 {±101®c7)ffiiE$ x 

[00 28] V7h ■ ^yY*-J<-- isXTMtmz 

mmw&ifi<mb snsxy r(c«it4(i^«« 

Zmtm*<)72 6zvkt. ^*xiJ72 6<i-feyH 
4a-c««*fBWfcfiiarf6. ^«c2 6t:fc 

WsmZZm-ZttWh 0 . V 7 h • Ay KstwC 

- • Ati^cx'j72 efiizm&mvymft 

ZmiXobtZ. 5^13. «f«x'J72 6U«ift« 
1 6 a - c <r>n<r>'}fts:< b tZ-7*»^>j»W2 6 F^^Of^it) 
a-7 h 2 2^aftft^tSSfSj(:+^v|N$?ir^^ 5 v 
7 ■ *7* yb$bfzVhmtfh$>. KboX. V7 

V ■ t\y K7f-A- • >XT-Mi94 S v? ■ Jf7-t <y 

Y ffltmi* § t'X 'J 7F^)t-^ o 1 1 -t/l- 14a-ct 
(*C10ffilil6 < Jt'J) , ?t#l.. *il^>WX'J7l*l(Zi)^ 
t. aStM 1 6a-ci:. ^«|ix.y b22i>«kl.'/2 
fcttMSC 1 Sts^SStfi^l 6 a-cH<0SW 
it«WH t ^ 5 y/tfii- -y h 2 2 (c J: o r Sfi 

»»ax-/h2 2*»^«^«. ft6£jft*B!B 
TI4MSC lST'^iRmtSftatcfil-t. AS^BKaSrt 
TIWr4a«S« 1 6 a - c t J: -j-CftHSftfc^tf * 

[0029] aiE^r. *fKBO«iaK J: 4 V 7 h • Ay 
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fWft. BlOtMXKCfeV^T. fflh3--"/h2 2& 

2 2<iSifiJ| 1 6 aOAft»*^ • X'J 7 1 4 art {Cft 
0 . mm 1 6 a fc#$p.:x 7 h 2 2 i flHTfrkii* 

m.m&mi.mwvx'h h . m>*- » k 2 2 tss 

ifiSl 6aSr^-LfflflL, Sflfc^ 1 6 a fc OUftCgft 
i- 7 h2 2«i — b y KOflffl Lft&BIJBU**«fflt 
& . flilf . ^ffijia y h 2 2 «. SJft^ 1 6 a fc <®a 
fiCfflJBLtl* 1 0 0 OttgUtiSlftai*]. -#2 4fflO 

HKSjft* ttfflr 4 - fc i. . 

[0030] Wftxiy b 2 2{i£tft^ 1 6 a#^?)ft 
^m^J K/Pfc „ ffiOSiffil 1 6 b - c frk<7tfm<r) 

fctfT'S S. Mitf . Sftx- 7 h 2 2(i. Stffi^ l 6 
a - c fcSft * V rf*ia*)JBe(g#giiW-+ ^* 

;k <0Utf. >Muv b/mn/^-vy? ■ y* 

)V) fc, ^il-fftiOg^ 1 6a-c<7)lrVfftAV)T- 

H&zmwmm-i z t a*?* & . #ip-- 7 h 

(i|5f;i(fRSS I 6 5 (03 ) *®mhZt\,z£nX 

ltz^y^i±^ii^<r>^imi}UK)^m^. 
[0031] 7 b «5 x 1 a&» (5, x 2 a -csw 

■tS fc * . £<085eHCfclt 7 h 2 2 fiffift 
1 1 6 a^4>^ilftfl-^*«ft Loo^ 0 , £>|> \s< 

mjmj ix it ->tzz fc ivwth. m^- 7 

h 2 2 (igtftJg 1 6 c *^<?)jififi^#tt^««±i it 
5 . SJfeJi 1 6 a*>4tf)fi#08S£fi!<±*>!. 
T'J>0 . fcJtf/ifcJiSifiB 1 6cfrbm^<7)M}E 
mtbhis^MlkX'bhKt), »fta-7 h 2 2I3S 
1^ 1 6 c tCOV 7 b ■ >\y K*-A-$8£g#t 
S. i^^UBKB-Cli. flfia-'/h2 2(±Sft^ 
• AyFtf-A*-£g$U *e>SJi 
«iJKr*»feS:MSC lSfcJROft*)*. #tJP--7 
h 2 2 liglpj 1 6 c fr^r>mm^CT>%j)\/K)\,& tz 

itmsusstigmttft y 7 h • a> k^t-a-** 

tt*>-?T, SflSll 6cJi»»a--y h 
2 2*»^SI6H 1 6 c^iifl(i#Oil5EffitS^^g 
ffi@l 6cfc^$fta^.7b2 2fc<0Boy7h • AyK 

mi 6 c \mm3-- ■■/ 1 2 2 frwm^omfcmt: v 

7h • Ayfr*w<-£*?-h$#SMSC18Nli 

cfrb&&tim*&8&&*&MM 1 6 a ifctt 1 6 
cKIEStlxIfctf't't', L*»t»ft«16a4fc«l 
6ctfy7b • Jsy\t*-'<-*Z?-b$1t1)\ hh 



h$-£6MSC18£i*£>*l&. 

[00 32] y7h • J\ybit-rt-*Z9-bZith 
tz*>. ^©a-7h2 2fcSi^l6c, (iV7h A 
y>K*-A':|fcigCAS:MS>/(C^vC, y7h • 
K^-A-tra4tSSift^ 1 6 fcHftafttcov^ 
T. tolXf/ttAM 7b ny Ftf-A-SRlcH* 
f *^fillJI2l»3- K«J:V/*fcttC D MA 3- K 

(^«SHRa«CDMA^Ittt:ifc9) Cov^-CMS 

c 1 8*itiiimmfifflzimtz>. himmmx- 

<i. ^iP--yh2 2{iSffl^l 6ctW7h - Ay 
K*-/<HaSfcfl;c.fc£JftH 1 6 a fcwa«(cRU» 
Hp.r-7 h 2 2(CJ: -3Tffiffl$ilTV^H— b y h^l»J 

«s»*s*f*. **nc«t. infill 6 cttsifts 
1 6 a fc h tr-^ * b 7 b<mm&mzm#x& 

Up.-7h2 2tcejStl.. ^y'Jy^(Cft-?-C, ^ 
7h22Ji. ig-r-^ fc fttc^«toBHKStt£ 
SflL, S«fi^l6afcl6cA>^fi-t*ll»'ltl>C 

fc tt-c* w %*<r>m&mLim-nwmmz%& 
xffl-T-*?imt&mm 1 6 a 1 1 6 c<%ai: 
mittiztmnK V7b • AyH^-A*- - v 

tcS(K LT 0 , -efic J: o T %W&fl yN'-vf ^ W 
f#rtM*$*«». £4>(C, y7h AyH^-A'-. y 

SDW^A-K^xr, E0t>S=5r*SlfiJS^)He«afi* 
■TWrr* ffidiifi^rn ha^Sr^Sfc-TS I fclifc 

[00 33 3 $f>H, &nfflm&CDMA : s*TMZ 
b->XV7b • a^M-A- WfAli. £tfe@l 
6 c fc <oy 7 h • a y H ^--y N'-g^gK 0 1 B 
*Sl6afciijit4fcA. g|a-7h2 2l:J:ot 

ttffls*tT taffisaifc r-<7)c d d m a a- k 
[0034] ^femtmitimgmm'ii.. & 

iia- 7 h 2 2 fcSttl 1 6 c fc efflW 7 b ■ Ay K 
*-/<HIII«fc*)fcJWr6'fe -y b^S>lffijM^2rffifflt 
4. Wl3--"> b 2 HtWtbWm 1 6 a fc 1 6 c £ 
SBSKL. Slfi^ 1 6 a fc 1 6 c A^fi^S-SI* CfgP 
•fS. ttoT. ±aL^«S=Sr«Srfflv^»»JL-.yh2 
2 fi 2 4 1 izith 0^4 8 ffl^S* 6 8MR&ift£ 3dfl 
L. W^WttWt'A-K^xT, fcil^/ifcJi 
SSSWSS^SrsfiMlfc-rS. y7l> • AyKtf-A'-Jg 
«W)fc«)fc:JWr*-b-» M^HHSift*ttffli-sy7h ■ 
yNyH^-yN'-- yXfMi. gffliyj '<- : st < *> 

tzMza^mm0)mfci>tze>t. w$ 

«Si«ffl LftSittSIM^cOfJO SttdRUStM 1 6 
cfc^tX/^TtiiMSC 1 8t-lcy)g*Sf:4il). 
^fiS'Jtg^v'T.rAtfcot. y7h J\yYJt-Jl 
- ■ yXrAJi, B-ifclilMrS-b-y b^MWMLk 
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m&±. iz ® t C D M A 3 - H £ ftffl-f 4 £ fc » 
5. 

[0035] Jft&X 2 £&WC % ? h 2 2 ttV 

7 h • Ay F*-A-#JBfc*9. ±J8LfcV7 N ■ A 
y F*-A- • yxf AcoitiS^lttgoTSi^ 1 6 

- • i^-fAti, StfiA 1 6 a - c (C«»t*3RftODf 

X. V 7 h • a> Ftf-A*- • yXrAfctH— fey b<?> 
»JIKS*fcJ:^/4JtttCDMA3-F*fflv^»«ai 
•y F 2 2 fcSiftl 1 6 a - b t <r)®?>%mt . Mllf. 

mm 1 6 c mm 1 6 a - bicj: o-caifiSiiT^ 

i>b », F^IJi8i*&£teffl L#SP-- -/ F 2 2 iiSi^ 

f • AH^-A- ■ isAT&iHybwmmm®. 
mtzzt tfx-z , * £ ximmz-- y f 2 2 awa-c 
fr^nffltMiHKaak^]. V7h • a>k^-a*- 

• j/JXf Aliy 7 F • Ay F*:*-a*-cB4*4S$:4 

t . mimm 1 6 a- c ots^s^^^j 

[00 36] <:<?)1$^JK*3V^fl6.^X2*^X3 4T' 
<7)#iJ^. V7 h • AyH^A- • i/Z.TMtZtl\,Z 

jM^CDMAOCTtw$>')*C, V7h • AyFtf-A- • 
y*f A«y7F • AyF*-A-tg^£3f«-fl>*: 
*>. R~-4fe{4S*SBI«i8affittfl:CDMA3-K« 
ttffltT* 4 . CWRSPflrW-Oi. F 2 2\t 

z^mzm^mm 1 6 b^^d-t^aitt 

S . f b 2 2 (2tt£«)HttBg»£ . «g-t y F 

r/mmr* > *)vz*-* t 4 z 1 1 * -5 t mm 1 

6 b$:fftii-f!) ftfcoT. fllli-yF 

2 2«msc 1 stmmi eattziti ecey-nz 

ftimm 1 6 b *»4>«aiiC J: oTgiftl l 6 b 

ftzmtxtz z t tfx-z 4 . z coiwmmmx'ii . m 

tm 1 6 bte^ffij^- -y F 2 2«)#&(cnt1tt0)UR 

[0037] »L^-y F 2 2 ii «fctf/4fc(iSJftS 1 
6 bJi^iJi-7 F 2 liiXV/tiz&W&ft 1 6 b<?) 



fz\mm^&mmmizt& zttfx-zh.h zmm 
mmx'\t, ^m^mm.i.m^mm^m^hh 

l/OWlkXfotitf. V7h • nyHs|w«-jj»**- 
^I&a--y h2 2tS«!!^16bfc<0fatcy 
7 h • Ay H*w<-«Kt«4t ^SD^--y 
h 2 2 1 6 b ttM S C 1 8 t£tm 1 6 a 4£ 

«: 1 6 b zit im&&mz$.®tz . fi^esafiw 

ClilllS 1 6^V7 h • AyF*-/HW («i 
tf, Stfi^l 6b) SrSiiL. V7h • a^K^-a'- 
»«K:iiril«ili*»c«efflS<x (*s«fcl>'/43t(i^S 

USBiiSC D M AOStttKIR L C D M A 3 - F CfflV^ 

in.) . u>tv7h ■ a> v*-rt-mmm.-t& 

[0038] ifcSX 3 tciJ^T V 7 b • Ay k*-a'- 

• y7,rA{i^|jjar:.y h2 2iSHfe^l 6a-cif) 

1 6 b i<7)V 7 h • Ay H^-^-SMK*«fft«aMW 1 
6 a45itf/4«i 1 6 c i:tf»H!lcffiffl$*iS-~ b -y 

bcnmmm (nu^^ismm d m A^wctsjt 

SH-tf)CDMA3-H) T'SSiSfUOTiMlif, » 
Djjl- >y h 2 2ld^tn0^#tr$SIMIIftff»^ LT 
ftdifc**"C*&. Sifi^l 6cfc<0V7h - Ay Kg 
1 6 a tJ«ttf/4fcii 1 6 c t^ilft^ 

tzMzmzhh%%&-±v bawmak 
mmmm&c dm A0>mizm&&%z> c d m a 3- 

K) »»3--* h 2 2{iM^ 

[0039] b22kMm\ 6a. 16c 

t mm^mmm^h^^WFmTixn 

<0 . fcil f /4^±^»li--y h 2 2 tSJfll^ 1 6 b i: 
«ISkO«^3!lgfl[tt*4 U^HJLtC** fc*. ifi^. 
X3*»<9*jSX4^Sl!l^. V 7 h • Ay K^-a'- 

• y7.-f.Mi. ztrmnmx^iyyb • >\y k^-a- 

it*"*. eWBa*W*a--y h 2 2 
ft i 1^/4 ^lifitffiJ^ 1 6 a - c C J o T 3 £ t A ? t' 

d § . zmjm&BBxii. mm 1 6 a - cisy 7 

h • Ay K 7r-A*-^©$r f^4 4C Ltii < 1 1= izo 
^XMSC 1 8^L«-9giafll«S:X»L. L*>t* 
mi 6b{i^|fia--y h2 2fc<oafIHI#«tvW 
*. tfi*.X4t1i. b 2 2«ft^y7 h ■ a 

y K*-A--wRSS-Ctt«r< . &W>3-~ vb22tm 
mimm l 6 b $rii iX'frbtih. 

[0040] mtmtmmnmz. m^Mm.^^ 

MzftthV?b • Ay K?f — A*— ■ y^f AlcfthS 
tcOT. ^)«^D a D^^^. i3J:tf/4fc{iflia«Sifii«:Jn 
ftJ:l//4«i:ieaU:y7 h • Ay K^-a'- • 

f&X'fol. mitt* y 7 h • Ay h^-a'- • y^f a 
(iy7 h • Ay h'^-A-MiA 3 
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too4i] gMiTZtziiVittmomojismz 



*i. muzmtixmmzmmznoztz 

[01 ] #S|flfltf)JS8KJ:477 h • a>KjJw<- • 
*>4. 

[E3 ] xmm&imizxi v 7 h • Ftf-A- 
- • ^XTMzmx'ZizmmmiimiBi&nn 
mm<?>7'n>ymx'h&. 



[an 
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